This paper proposes a new detection approach to find the abnormal parts in network traffic. Firstly, network traffic is regarded as a discrete time series. Then it is normalized and is carried out the feature component decomposed. Secondly, according to mathematical theory, the feature components in network traffic is effectively refined from the normalized series. The network traffic is divided into feature and residual components. Thirdly, the Haar time-frequency decomposition is carried out for these two components. In this case, a quick anomaly detection algorithm is presented. Simulation results show that our approach is feasible.
applications [7] was also studied. The flow template [11] and the spectral kurtosis analysis was proposed to recognize and diagnose abnormal parts in network traffic [12] . Dynamic anomaly detection approaches [4] , information theory [13] and compressive sensing [14] could be used to characterize network traffic. This paper proposes a new quick detection approach to find out the anomaly components in traffic for power telecommunication access networks, which combines the feature component analysis with the Haar time-frequency decomposition method. Firstly, we regard network traffic as a time series of signals, which is used to construct a normalized time series. Secondly, the feature component decomposition is performed for the normalized series. Network traffic is divided into feature and residual components, in which feature components denotes the main features in network traffic while residual components describe the unimportant features in network traffic. Thirdly, we exploit the Haar decomposition to decompose these two components. Thus, we can describe the features of network traffic. Then, a quick anomaly detection algorithm is presented to perform the accurate recognition of anomalous network traffic. Simulation results show that our approach is promising. 
PROBLEM STATEMENT
By (2)- (3) Then, we attain series n U . The hidden features are refined. The 3 method is used to label the abnormal network traffic. Our detection algorithm steps are as follows:
Step 1: Give network traffic { | 1, 2,..., } t x x t n  , the number m of top principal components in network traffic.
Step 2: According to normalized transform, attain series z.
Step 3: According to Equations (2)- (3), calculate the relative matrix R about series z.
Step 4: By Equation (2), compute the eigenvalue  about series z.
Step 5: Decide the principal components' number m.
Step 6: Through Equation (3), find the feature vectors 12 ( , ,..., )
Step 7: By (1) Step 9: Carry Haar transform for u , and attain Harr series n U by (4)-(6).
Step 10: Perform the feature a extraction for n U . Find abnormal components.
Step 11: If the detection process is over, exit and save the detection results to the file.
SIMULATION RESULT AND ANALYSIS
Now we carry out some simulations to prove our detection approach for access network traffic in power communications. Fig. 1(a) and (b) indicate that normal and abnormal traffic have no distinct difference. Fig. 1(c) and (d) state that the feature features and residual features of abnormal network traffic can be correctly extracted via our algorithm. This indicates that our algorithm is effective and promising. Fig. 2 formulates the Haar decompositions for feature component traffic. From Fig. 2 , we can clearly see that the feature component traffic can be characterized by 10 timefrequency scale Haar functions accurately.
From Fig. 3 , we can also clearly see that the residual component traffic can be described by 10 time-frequency scale functions. Fig. 4 shows the traffic anomaly detection results via our algorithm. This further shows that our algorithm can effectively find out the anomalous traffic. 
CONCLUSIONS
This paper proposes a new detection method to traffic for power telecommunication access network, which combines the feature component analysis with the Haar time-frequency decomposition method. The Haar decomposition is used to decompose feature components and esidual components. Simulation results show that our approach is promising.
